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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically generate 
drawing data for a block diagram from RTL data for an 
integrated circuit device. 

SOLUTION: In a state that the graphic data of various 
circuit blocks are registered in a data storage means 11, 
RTL data inputted to a data input means 12 are analyzed 
by a syntax analysis means 1 3 and a context analysis ?33 
means 14 and logical structure data connecting nodes by 
edges are generated. Since a drawing generation means 
15 generates the drawing data of each block diagram by 
substituting the graphic data for the nodes of the logical 
structure data and substituting connection wires for the 
edges, the block diagram can be automatically generated 
from the RTL data of the integrated circuit device. 
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1 

immm i ] \sv>x $ ^©sacDmss^-p 9 ^©htfj 

7=- £ £iMu ic 7 s - £ L/T # . 
ftfS[HS§^§©RTL (Register Transfer Level)^- 

C © ? - ** Kft 3 fx 1c R T L <r - * £ ft? «f 0 X * ^ 
U-*-*>:*-~«-7> KKSSJSLfc^- F*5i^yt?M3 
nrt^l&ffiWji^-f^^E^-S ii fete. XMfSW 

So 

mom^T- * nmmvc ^- * 3 n-r i, > :r - * i b 

«»|5I?g^g© R T L f*- * ifi * Aft 3 ft -5 :r- * 
A^&i. 

Ig^-^A^SK^-^A^Sn/cRTL^-^^tg 20 

x » yr^^ntc^msif- 

HillB^- £ A;rj3M3(C 7=- * Xt) 3 ft/c R T L <r- £ £ 

^mm\sxmFF®&twmm&£tcitSfc{;ic;-- p** 
x v zsxmmz tixi.>z>mmm&7 : -fztiLi8.Tzj:M 

ux^z^-zfemgim. 

xK>zm&m2 tats©^- ^mshs. 
[«*^4 ] buIB0M£j&£©k:J; *) 7- $ £0t3ft 
/c^ffix- £ £3? 5e© 7 r A Kftmx 7- *f Wrt S ? 

- z mttmbMiMLx^zn ^mi tats©^- z&m 
mm. 

1 mmm 5 ] mum xm^m t ms^mmm^m. t 
*i. huisrtlt 1 -^ i—snctK.mvTLxmmmmf 40 

i mm<r- * & 7 s - £ & st^re 2 % ^ b 4 ©ran 
c © - * \d 3 n /c r t l 7 - 1> z mxmtt l x * -< 
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n.x ^i>mmn^- z z&ztr & c t . 

x-^A^ft/cHirieRTLT 1 -*^ ifcMftetlT u r ib^ 

r ^ -sifeffl^^- 5? c i . 

imte?- zmftztrix\<*&vi>xzm<D&m<D'm&7 

Hfrssa&ffifli®7 : -*©>'- K*ffifieia07 s -*{cs^-r 

^ tclltf 3 tcib<D-7a if 5 A#teS>i3 tir c» & c i 
[0 00 1 ] 

mf 3 S /c«t>© ^ a y -7 AAi^Jft 3 l » Stf $BIBtg 
[0002] 

[Se^©^»j] ^ffi. I C (Integrated Circuit)^"© 

^©^IfllSS^gSJU LS I (Ultra Large Scale Integ 
ration)fc <b'©«fc ^ (C^Sfi*Sr°)±T i i *>«C^^*i 

ms.it-? *--fixibz>. cMctb. ^Bxitmm^m 

D (Computer Aided Design)^-^7-A^c<h'<!:D?ft;3nr 

[0 00 3] CWCAD^^fAfCH, #(C|5|SSIS:it© 
ij^Xfl^^-C* 6<fc ^tCffimZtitc €>©*>* 0. C 
©<fc^^t±iiS^:H-5S:^©CAD^X7-A«, 1$ 
^8-2 3 5 1 0 9-^Sr$R. ^^7-2 1 7 57 1 
^$R, «Fl§¥6-5 69 52^5^g. #13^4-2 2 
1 5 9#&$B. #13^5 -2 1 6 94 7 ^#8, ftffiW- 
2-4 1 5 7 2^«. H(C§3^3n-CL^„ 

[0 004] C<D£5tj:±mmi3m(DCADi'X7-A. 

(i )^i+-rs^iais8^g<&7'p v ?mxim?ZE s 

DA (Electric System Design Automation)^— JU??© 

(2) ->5 ^U-^a^fftl^CRTLf-ii?: 

( 3 ) 7 p r ^7 > t mm b T|9:fh©>7]»ie^-C ^> U T 
Z-WMcMffiLXisr,^ c ©«fc ^^ciSggK: J: 0 08819: 

[0 00 5] 

[ ^b^*5^^ t £ 5 £ -r s mm ] ±ij£i$tt3S:s© cad 
<D7ay? m*\r$L? bet* zimwi> t & s„ u*^ 
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u tittnte&cbfflfikzftx^zwfco^mxiz, 

[0 006 ] o£D. RTLf-^KJtJElT^D? 
C ft £W£!KaiJfll L-T^a ;> *W<*{tmt SCi #EiK 

10 

[0 00 7 ] *§m\*±M<D& 5 ttHHtc«*T&S*i 
/cfc©-e<£>»). RTL7 : -^^e.^'a^5'0^SSft3fefiS; 

© 7 - % %m-fi&* n > f - * ccHtf $ it -5 tc #><d y' 

[0 00 8] 

mmm&$im.<D r t l f- * $ Kh 3 * 

A^J££, ^-^A^^ISCC^-^A^JSn/cRT 
Y,?~$*WXWfo LX*^<ls~ H-PX^Z; FCt*fIc> 

x v t>*w$mmtw$k u^d^ mvmwr- 30 
[ 0 0 0 9 ] u->x, ^ftwoT-ftimmmc j: .5 7= 

mztxx^&mmm&T-z^&m-ztt&t.c. 
xmrmffitummm t jeans ofc^-F^xi, >^-cg 

ctg&rr* <t ifcfcx v i>zmmtismi l cm.tkLxmm£. 

T. i6ff[5188^g©RTL7 r -2a>67'P 7 *S©@ffi 
■5 s - # 355 g ft -5 C <h 5C & 

[0010] ij^J^fc-r-^ans^gtcfct,^ fj 

ms&m-rzmfttx-^j *^®i>M ! fficx{.>2>t£i>iijt& 50 
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©r. SS6^?nfc7'a^^@©sffi7 r -f 
#ft*&©iJfSK: J; K> BE. 3 ft -5> . 
[0 0 1 1 ] iawJ^ft-r-^MSi^cfc^-e. gif 

J£©7 t ■J)l<B5K.X7 : --Ztii?)-r?>7 : --2tiijj^&$>m 
ffiLX^Z££i>-ajmX$>2>. £.©*§£. S®£J&^I3 

.togrs©^? -ou^-c^-* mt)2ti*><Dx. mx 

[0 0 12] ij^J^fc^-^aS^cfct^T. mi 

~**-*zticMmisxmimik7 : --*i*:%j&h. m 
mm^~z*?--$<$ii8,-?2>c£t>-i>imx$>2>. 

[0 0 13] C(Dm-&. RTLf-fAifi«flifSi 

[0 0 14] fjrfc. ^Hj-cS^gffl^Sti. -E-©tS#g 

$©F«gg|J(C||313n/£:«fig. Cti6©ffi^*)i±. 
[0015] FUx.«. 7*-*Ei8*a<t«. &mic£t) 

mm^-^^mmic^-nmi^titchcox^tntm. 

< , RAM (Ranctom Access Memory) . ROM (Read Onl y 
Memory). F D (Floppy Disc), C D (Compact Disc) - 

rom. 3?©tt#gi2tsai#©iatix. r * t'Zim-? 

[00 16] ifc. f-^AA^itt. &m.9 : --5t<D 
At>*%:Vm-tZi><DX&til l Z&.<. ^ibMimcJ:^^ 
-*A*?:SWtttf4+-*- F. {f-5f^Ift«l:S7 r - 
f A**^W«W-2.a(l I /F (Interface). F D^C 
D - R O M^©t»fBffi^i*^ 6 IBI5 9*- ^ ^ t 1 - £ 1£ 

[0017] xmivmmmmmz, 
wmB&Kv? *T&t&m2tix^2>mmmm# 

SW-WW-SCt. C©f-*A*3iifcRTLf-*4 
i. x-^A^Sn/cBulBRTL^-^^MMWLT 
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zamm'p&niTS'&zt. con>b-^-^«, sum 

^ > K Ct*tl£ L/c -/ - K #x •> ? nt 

i>zmmffi&7-z 

tilt R T L 7 s - * * U r W^HSg £ ^082^ 
> f - £ *c§«#UI *HtT #s 

tt^ROM-^HD D (Hard Disc Drive), n>fc* J L — 
^«r— W<b-r*S8K«:»iaeaECc«KStiSCD-RO 

[0 02 0] */c **Wr553>b'a-^ttt, V 30 

BUftff«:jltTr#i*«r*tiKfi<. «*tf, CPU 
(Central Processing Uhit)£r^{*£ Ut, Ctl^CRO 
M^RAM^ I /F^©-S«^-YX*iiJSKJ:0«« 

TCC^fjS L/cSaS&^^r =i> hf * - * tcHtf 3 it £ C <fc 
[0 02 1 ] 

[RW<Dll«S©J&«] **^©3ISfi©— JKS8*Hffi*# 40 
jB*7nT^n-^ @3«^>T7> ^1J--->'^*v';*f* 
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-^>^^T^P-^^- SI 1 «»XJB«T©*^ 
^-^^TnT^n-^*- K HlStiSffir'-^ 

(DWlOt^ - P-^- 1 - h , X$> 

So 

[0022] *mi<D7- zmmmm<Dmn<Dm—<DM 

m&<DT{tLm&X&ZV~?Xv--isB>3tZM: 

[0 02 3 ] rjr-d^f-— >3>3&*, 02^TJ:5 

UlOUftlirfcO, C<DCPU 1 0 1 '^J* 
7-Y>l 0 2CCj:g. ROM103, RAM104, H 
DD105, FD106 #§SM3 ft& F D D (FD Drive) 
107. CD-ROM 1 0 8^«?n5CD F^-Y^ 
10 9, F110, VJXlll, f-f 

1 12, ilftl/F 113, ^8«SnT^4 B 
[0 024] CCDjifl I/F 1 1 3CCiIft* ^9-^ 

^-X^^*2#5®^£*iTl,>£ 0 &*5, CODx-^ 
-X1f-^^*2CDy^- K^^T©fii^«, HDD105? 

3 tm^X&Ztctb. CCXltm— <D&V$te&Z?W%%: 

[0 02 5 ] ^^(Dff^CD^-^^-^tf-^^^J: 
tf9-**ir— >3>3~C«:, ROM103, RAMI 
04. HDD105, FD106, CD-ROM108 

So CPU 1 0 1 CcSa<DffifflBbff*^fS'& 

SSWBI^a^AW, FD106 ^CD-ROM 108 

[0 02 6 ] C<D£*>%:V7 h-5x7«HDDl 0 5 CC 

h-^atir*jo, 7*— 2 

te£VV-9X7-Zsia>3<Dl&W)B$tCRAMl 0 4 CC 
»ISfttCPU10 1fCS*SS(6nS. CCDcfc^CCC 
PU 1 0 1 ^JE^c^p^^A^r^aXor^SCDMS 

[0 0 2 7 1 0*0, SHC^TJ:^^ *HJfe<D0!S 
©f r -^-c-^-^-^2^C«, T^^fBte^&l K ^ 
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1 2 . ffiXMtfi^® 1 3 . -XWMfc^& 14, il 

[002 8] -r-^IBtf^g 1 1 f-Z^-XV*- 
A'2©A§tOHDD 1 0 hltmmtcmWkZtltcWifcCD 

[0 0 2 9 ] aMROHJ&f*- *tt. H4tC7n-r«t5tc, 10 

Bs^nnwtt "*da. £«l aax^mb. 20 

[0 0 3 1 ] RTL^-^tt. H5^T<t 

K-)xr*.fats c^<cpuioi asjgjgnjft&ft 

[0 0 3 2 ] *Hfi5C[)^J!i(D^^-/T> m-wtS/^f 
Aim iiSOcfc^^fflfSfitStl/cRTL^-^fe 30 
^£^_ x ^_,^ 2 CD^~£ietg^©l ICC^buCCt^ 

[0 0 3 3 ] ±5£L/cir-£fet^!gl 1 tt^-*-^- 

*©RAM i o 43?K^3ftTC>&»J®7'a^Ate 

*f^L/cc pu i o i (DmjmMictmrz. 

[0034]f-^A^gl2lt Mill 
r-^ 3 >3(DCPU 1 0 l*S9ft I/F 1 1 3 £/Mx 40 
tf-^^-X1f-^2(DAglOHDD 1 0 5^6^f 

[0 0 3 5 ] 3Ci, B6CC*vrJ:5K:, 

f-*A**Sl 2&c^~*A*3n/cRTLf r ~££ 

[0 0 36 ] tt^W^g 1 3 iSJWSK^a 1 50 
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RTLy-^S—Sl-roSe^tHL/TJIWrjBffll* 

[0037] mm^^m 1 5 smmhs^- 

<fc 9 IHHtcUt. «S3B#f#« 1 3 i^M^W^S l 4 £ 
&*R TLf-f t-XfolWfjllilL r mmtSji^- £ 

1 & hmwiy-- % zmmmfriti u x—^ommf- $ z 
[0038] T-zmttfSL 1 6 mm^m^m 1 5 

£ A^ 3 ft/cBiE^- K 1 10© 
[0 03 9] BJfcXTw 1 7 RAM 1 

04?(c77'y^>3>v^ h<hLr*mj^||^$ti 
pu i o lvmmmcimoxte*). f-^m^s 

1 6«. COxf^ jry7 hiC^U/c^^iCSffi 

[0040] ±j&<D£ ^ tz&m^m*. jiMJCc J: *5 * - 
K 1 1 0^>x^ X^'U^ 1 1 2^<D^- *T%: 
mmi>xmMZtlZ>&s *©S#»RAM10 4f©tl 

F^x7*^^^3>fa-^r^^CPU 1 0 l^tt 

[0 04 1 ] Wlitt, 7-^^f->a>3C!)V7 
x7tt, Mftl/Fl 1 s^ur^-^^-xtf-^- 
2^6RTLr-^^ttiTCi t CCD^ffi$n/c 

^>C<t. ^(O^SSftf^^rCPU 1 0 l^CHtf?#€>/c 
d&cDWHBI^ay^AiLTRAM 1 0 4 ^<Dt# fRIBtS® 

[0042] SttflteWcfc^T, 2WUS©»JB 



(6) 

9 

<fc5*C«a£3*vC:te9, ^-£^~X^^2CDAS* 
(DHDD10 5(C(1 S4COK<rj:^t> S«CD*S@ 

2(DA^SCDHDD 1 0 BCCx-^^ii^nrfcO, ? 10 
(DRTL^-#£R^[ijLT:/Ci ^S^Mt^>Ci 
[0 04 4] *<OJ8^ ^t^7-^Xf->3>3 

t,cmj£<Dmrt*mft?2>£* mi occ^-t^mc, ^-o 

1), C©f-^A*UcRTLf-^^:HDD105 

[0 04 5]O^C, C(D-^?n/cRTLf-j? 20 

[0046] *<D»^ @ 1 1 K^ir J: 5 CC. 
TJiRTL^-^O— 5t^6^^U-^-^^^^> Ftc 

Tl, T2X ^<D^- F&fflgt'f&x-vitifi&ac.&tl 30 

[0 04 7] cfcOftttWCCte, BSKWSLfcRTL^ 
-#CDt§^ 2?f@^68tfSO "input, output, re 
ft wire' ^CDfi^CDWK^^^. " CLK, R5T, — , L 
D, EN" UZIXKOm^s- FtftttflStl. H6(a)Cc 

[0 048] 1 0tf@COftA5:^6«9#a)5:^ 

— F "setencel" ^^feStir^- F^-^UCCt*- 

^lii^n, cni i#2S©y-F "cue rst <t£ 

l#2»(Dx-r^a*Stiri5liacb)CcW7K 40 
*r & <fc 5 «cx * ^l/Cc-r- ^li^n^o 
[0 04 9] IhJ«CC, RTLt^-^CD 1 3fT@2»*>2 6 
ft&<D "always" JC&htZl 1 #<£>;£ F "setence 
3" tm^y-Y "CLK. RST. LD. INDATA, EN. UP, RE 

suLr i^^nty- Ff-^k:f-^Ii^ 
ft, cft^ofi^y- F "cue, result" L3c.y — 

F "setence3" <h ^SI^T 4 5 1 lfOi^i/ 

[0 0 5 0] ft*. -/-F^-*© "«tt" *<D 
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"input" . tiSJjiS-^te "output" v "re 
cf , -feU**tt "sel" . Am» "add" % 

"sub" , "wire" mMZ tltdE^l* "wire" % JCte "m 
odul" , 3?<bLT3lfB3ftTl>& 0 

[0 05 1 ]*fc. s-F7-2<D "A*/HW7tT> 

#r fohss^p ^^jmilt^sa 

*/Hj*©^>©lft"C*»}, 0tf£«* 1 l#CD;£y- 
F "setence3" tt, A^t:># "CLK, RST, LD, INDAT 
A EN, UP" CD61lrtB*b*>^ "RESULT" <D 1 <@"C$> 

[0 05 2] £/c, F^r-^CD "L^;U" £« % ttj 

X.«, fi**!2<D^-F "RESULT" (DU^JHJ "0" r£> 
0. Ctlfrhr\mcWm&<DS- FOU^Jl/tt "n" T? 

[0 05 3 ] —7?. x *>^-#(D tT> 

(D^- F©fc">#-src&£ 0 Wlx.il B6(b)£>x^ 
f-^tl0#©x^lt 13 El (a )CD^ ~ Fr-^ 
;I/(D3#-/-F "up" (Dffi^ffiiJCD^l f>ii 
F "setence3" 0^6 f>i^tS, 

[0 054] JtiftD J; 5 fc«£SWr£jSE3ft& 
tcgHW&i, B7«:7S-r«fc5K:tt£. «c*$. CCDS® 
- *t T(D -/ - F <b x t> £ (DM&ZWmt -fZtctbttCffl 

[0 05 5 ] ±i£<D <fc ^RTLf-^f (D— 

4), ^cD-^^^M^W^nr^a^^-^^^ 
*f i t &m& ^ntf $n^*>©iu r mm o x 

[0 0 5 6 ] R T L T-Z<D-^&*Mm*iZtl*>Wi 

-^^43h^o C©-/-Fx-^^H6(a)CD^- 
Ff-y;«S^n^(Xf7 7 , E2, E3) 0 

^UcRTLf-«IJl 3^@(D "always" 
[0 05 7 ]p)S{C s t56fe@Kfev^->^$ft(X 

^*E5, E6) 0 &m®mitti'2z j pmnmicim 

14, 17. 2 0. 2HtS© "if X^tU^^ 



[0058] RTL~r-£<Dl 4tfg© "if 

*<D2ktt<Dm^ "RST *«(= 1 
1 5tfg(D "result" cc "0" ifiiev h£ft, fi# "rs 
r KfiftQ* l)<Di*&Cttl 7^facr> "else •" fclP£<D 
Krfl^SgfTSftS. CCDtctb, RTLf-^©l 4tfS 

1 7ff SO "if" Xtt. "RST" CCJ:0»J»3 

ft£-feU**K:ffl*!§U Ctlffl8(a)©/-Ff-^ 10 

ft£„ 

[0 0 5 9 ] ±jfi©J: ^CcJB*|g|B^«fiBBB«:*ti6U 
fcy-F^3ni<t(^7-7^El-E6), Cft6 
CD -/ - F U /cx v *sim£L StitX'r^T*-^ 

cc-r-^^ia^n^circxT-^^E 7, esx rt 

[0 0601 ^1 i5(C^UcRTLf-m . 
Fix ^jPi*siSJns*irH8 (a)(b)(D'r-^U 

1 3?fB<D "always" t^6i8 (a)CD^- Ff^-^t/ 
(D7&(D\sisX2s- h\ 14. 17. 2 0. 2 lfrS 
©"if 9. 10. 1 IfOTU^^/- 

h\ 2 2?fgO "+1" 1 2#(D»D^y- 2 3 
f?B© "-1" 1 3#0S»SV- h\ 2>*|fc3l£ft 

Xi>^M<D^^y— F "CLK. RST. LD, INDATA, EN. U 30 

p. result" 9*J|Jt3h5©r. c<DJ: 5 

- K^r^-r^x^^^^$nr|Hl0(b)CDx jt>^r 

[0 06 2] C<D£5teRTLT-Z<D—Xxm$M#x 
i^»R»*fi^^T-r^<t(Xf*^^S4. S5X 0 1 

S6), R T L f - ^ (D**^ e> tlilf - ^ ^Sffi 
^n^>(Xf ^7'S3-S6) 0 

[0 06 3] c&jzsicRTLr-z^ycfrbmm 

^WjE^SHJK^-^CcaifeStiSiifcCC, x*s>*s 

f^^^fiSSftSC^^S 7). 
[0 064] cfc 0*(*WCCtt fc »SIoI3S^g«A^^ 

CcjURStiCXf-^ VP 1 ) v CCDs- F-r-*«:*ftBl, 



*3fI32 00 0-2 59 67 7 
12 

iS^, 1 4#<D "RESULT" FiOrajRS 

iLTA^x^^itH^x^^i^— firmer) "^cDffe 
<D*^-;l/' #K#ffii*ftS 0 
[0 06 6]ofiC, COB^-^CDBffi^-***:** 

£ L tcWt&<DT )Vzi 'J X A IC J: <0 &m 2 ft (X T 

^7 r -^^iBg3ft-S(X7->VS4) 0 mf^L 
/c^!Stel!S^g(Z)Pi— CDtB^i^SSft^ " RESULT' (D 

mmf-^(om^, B9«:^-rj:5K:, x^r^ss* 
^rY^rr&jr^TJli^^^co. 0)(D{4gccgeg 

£ft£ e 

[0 06 7 ] -o^t, CQJ:5CcEHSft/c>'~ F<Diiu 
SicS8Sntl^/-F #x >OU £#M O T 

t££B£ft C^-r ? y'P 5 ccot^ffi^ft/cy- F#^- 

■C±a©teS^0JI3ft€»(XT-^ VP2-5) 0 

[0 0 6 8 ] mi&Ltc " RESULT" CDS — F<DA 

MClZl 3#CDx^^S^3ftn^<Dr v Cft^tB 
*«CS^Sftn^7#0 "req_RESULr 3&*HU®CD - 

Fior^tHSftSo H4(b)«:^-r<fc0«c. Cftcc*} 

09ecsrr«fc5K:> " result" icltfuxxjj&iwm— *C 
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